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Are, RAMJjrscH DEConATiNa Company. 
a corporation organized under tlie laws of 
the State of New York, of 2, West 45tli 
Street, in the City, County and State of 
5 'New York, United States of America, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
he performed, to be particularly descrn)e(l 
and ascertained in and by the following 

10 statement : — 

The present invention relates to lig-ht- 
ing: fixtures, and is mor^' particularly 
directed toward Hg'hting' fixtures intended 
to be mounted in or on the ceiling and 

16 for producing* controlled lighting in 
restricted working; areas below the fix- 
tures. 

The present invention coutemplutes 
lighting fixtures in which the upward 

20 eomponent of light produced by the light 
source (with or without an upwardly act- 
ing reflector below the source) is -directed 
downwardly by reflectors of such contour 
as to produce a controlled symmetrical 

25 distrilmtioh of light. The fixtures con- 
templated by the present invention em- 
ploy reflectors with as high, a degi'ee of 
specular reflection as possible in commer- 
cial materials, and the disposition of the 

30 reflecting surfaces and light source ai'e 
such that the desired spread and distribii- 
tion of li^ht is available. Tkese reflectors 
and the light source are suitably screened 
so that direct observation of surfaces of 

36 substantial brightoess is avoided. The 
source of the illumination may for 
practical purposes be completely con- 
cealed at ordinary angles of observation. 
Where one desires to accurately cantfol 

40 and distribute light from small sources, 
such as the tungsten lamp filament, by 
reflection, the reflecting surfaces must 
have proper focal relations with the light 
source for otherwise the reflected rays 

45 scatter into uncontrollable angles. The 
parabolic reflector, which has the ability 
to collect light rays from a concentrated 
source at the focus and project them in a 
beam of parallel rays, is .suitable for pro- 

60 jection work, but is uusuited for illumin- 
ntinff extensive working areas, because it 
in impossible in a fixture of reasonable 
size to cover au extended working area. 

{Pfiae 1/-] 



The ellipse has the well-known character- 
istic of collecting light orijrrinatiug at one 
focus and reflecting it convergeutly to- 
ward the other focus. It continues 
divergently and may be made to cover an 
area substantially neater than the area 
of the reflector itself. 

With light sources such as the pendent, 
bowl silvered lamp, ar the incandescent 
lamp bulb with specular spherical re- 
flector tinderneath, practically the entire 
output of the lamp is directed above the 
horizontal and at substantial angles from 
zenith so that nearly all the lumen out- 
put is within the gone from 90 to 150 
degrees above nadir. The available light 
is therefore substantially all concentrjated 
into a 60 degree zone immediately above 
the horizontal. The present invention 
contemplates the 'provision of a Ituniuair 
liaving reflectors of elliptical contour ^or 
a very close approximation thereto) 
adapted to intercept light in this region 
and reflect it downwardly at such angles 
as to produce downwardly directed light 
of. adequate divergence to cover the 
desired working area. Where no light 
from the source goes directly to the work- 
ing area below the luminair the spread 
and distribution is under the control of 
the reflectors, without admixture of direct 
lirrht. By proper selection of the location 
of the conjugate foci of the reflecting 
areas and the light output handled by 
them tlie .spread of the light may be con- 
tndled to place the light on the desired 
area with either a veri"- even intensity of 
illumination, or marked asymmetry. 

According? to the present invention we 
provide a luminair comprising a light 
source, a downwardly acting sjiecular 
reflector symmetrical on opposite sides of 
a central vertical axis through the source 
and accepting siibstanti ally all the light 
emitted bv the source in an axial plane 
and above a horizontal plane near the 
level of the .source, the reflector being 
eompo-sed of angularly contiguous reflect- 
ing zones of elliptical 7>rofile in .^^aid axial 
plane, the said zones having a common 
focal point at the center of the light 
source and coincident conjugate focal 
points in snid axial plane and uniformly 



55 



60 



65 



70 



75 



80 



85 



90 



95 



100 



105 



BNSDOCID: <GB. 



548117A_L> 



•348,117 



displaced on opposite sides of said central 
Tertical axis, the axes of the ellipses in 
which zones are formed bein^ shorter as 
the zones approach the central axis of the 
5 luminair for the purposes described. 

The accompanTin^ drawings show, for 
purposes of illustrating the present inven- 
tion, several of the many embodiments in 
which the invention may take form, it 

10 being understood that the dinwings are 
illustrative of the invention rather than 
limiting the same. 
In these drawinjg^: 
Figure 1 is a diagram illustrating the 

15 functioning of a series of elliptical reflec- 
tors- with fixed foci and varying eccen- 
tricities, and also the functioning of angu- 
larly contiguous segments of such 
reflectors fomiing a single stepped re- 

20 flector^ 

Figure 2 is a diagrammatic view illus- 
ti*ating the distribution of- light from a 
long light source and two sets of recti- 
linear elliptical reflectors of the type 

25 tihown in Figure 1, placed on opposite 
sides of a. vertical axis ; 

Figure 3 is a view illustrating the 
illumination - of a wx>rking area by an 
annular luminair^. 

80 Figure. 4 shows" a. photometric curve of 
an annular luminair and an illumination 
intensity curve on a working area at a dis- 
tance; 

. Figure 5 is a diagram -illustrating 

35 reflector action with various locations of 
conjugate foci ; 

Figure 6 is a vertical- cross sectional 
. view through- an annular luminair such 
as employed in obtaining the curves of 

40 Figure 4 ; . . ^ 

Figure 7 is an inverted plan view of the 
luminair of Figure 6 with parts in sec- 
tion on the line 7 — ^7 to show interior con- 
struction; and 

45 Figures 8 to 10 illustrate modifl.ed foi*ms 
of construction. • 

In Figure 1 the light renter a:< well a.s 
one of the .foci of a series of ellipses is 
indicated by the letter F. The horizontal 

50 line 10 extending through this focus and 
the oblique . line 11 at an angle of ap- 
proximatelv -60 " to the horizontal repre- 
sent the. limiting rays to the left of a 
vertical axis T — Y which, it is contem- 

55 plated, are . to he intercepted by the re- 
flector to the -left of this vertical axis and 
reflected dbwnwardlv through the" cou- 
jujrate focus F*. . This fixeft the location 
of the major and minor axes 12 and I2a 

fiO as indicated. The lengths of these axes 
and the eccentricities of the ellipses will 
varv*. -For purposes of illustration the 
conjugate focus F^ is located 50 that the 
highest reflected ray from the outer edge 

65 12^ of the reflector form is at an angle of 



30* with the vertical, and furthermore 
is ofifset from line Y — a distance ot 
about 65% of the distance from F to 12*. 

TTith the foci F and F* at assumed po=<i- 
ti(ms an indefinite number of ellipses may 70 
be drawn which intersect the lines 10 aud 
1] and in each rase the reflector profile 
conforming to the elliptical contour 
between lines 10 and 11 will intercept tin* 
same amount of light. In the dm wing a 75 
series of elliptical arcs are draAvii. Tlie 
largest starting at 12* and having the 
greatest eccentricity is lettered A. The 
smaller and less eccenlric arcs are lettered 
• B, C and D. It i-^ obvious that more or 80 
less than four ellipses may be em]doyed 
and at an entirely dii¥erent spaciiig. 
^Vhile a reflector form made according in 
any one of these ellipses will coiifentratif 
all the reflected light in the zone under 80 
consideration at the point F^. it ap]>e;ns 
from tJie drawing "that the different 
elliptical reflector form> A, B. C. D. give 
different distributions of light; for ex- 
ample, a reflector A would condense the "0 
light into the upper angle A* (which is 
less than the divergence of the original 
rays) and diverge it through the lower 
angle A*, and the light would fall on tlie 
working plane WP between aa and na. 
The reflector B would direct the liglit 
through the smaller angle indi«'utcd 
at B^ and it would fall on the portion of 
the working plane WP between hh and lib. 
Similarly the reflectors C and D wduld 100 
concentrate the light in the regions; in- 
dicated by the angles and D*, respe<*- 
tively, and the light would fall on the 
working plane between cc and cc and dd 
and dd, respectively. The larger reflector 105 
A^ilL it is apparent, give a distribution 
which will cover an area greatly different 
from the area which can be reached by 
light reflected by reflector D. In each 
case the beam projected by the single le- 110 
Aerator has a uaiTOw distribution of ]ii;lit 
with non-uniform intensitv throuirhoiit 
the "widih of the beam and tend^ to c<i;i- 
centrate the light into a bright spot when 
it falls on the working plane. If there- 116 
fore any single reflector form were used 
such as A. B, C or D, one would obtiuu 
an entirely different distribution of li.orht 
on the workinsr plane. 

Figure 1 illustrates the effect of em- 120 
ployin;* a narrow segment only of each of 
the ellipses A, B.. C and D and arranging 
these segments as indicated at ft, 
so that thev occupy angularly contiguous 
zones about focus F and therefore will in 125 
the aggregate intercept the same anunuit 
of light as any one of the wider angled 
elliptical segments A, B, C or D. Th** 
angles selected in the drawing are 
arbitrary. In actual design the contour 129 
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of the stepped reflector %rill be such as to 
give tLe hest distriLutioii from the .souree 
to be used. Tlie se.irineut a of the ellipse 
A sends a beam of lip-ht indicated at a.\ 
5 wliose extreme ray .beIoi\- the eonjuri-ate 
focus F» has the same indiiiatiou to the 
I'ig'ht of the vortical a^ did tlie c-onvspoud- 
iurr lin-ht mv from the reflector A. The 
small reflector d produces a beam of liirht 
10 ^vhose extreme rav ])elow F* has tin* 
same inclination to the left of the vertical 
Us did the corresponding: rav produced by 
tile reflector D. Tlio small elliptical re- 
flectors h and r, taken out nf ellipses B 
and C. produce narrow light beams in- 
dicated at and r*. Jt will be noted 
from the draxrinj*: that the reflector a iiro- 
duces a beam less convergent than the 
h>ht incident mi it and thus widens Ihe 
20 distribution of the lumen output in the 
zone of the incident light, and that the 
reflector d produces a much more con- 
\-erffent beam than the light ravs in- 
cident on it anrl thus condensofi the huiien 
25 output in this zone. 

By breaking up the reflector form into 
the four subordinate elliptical reflectors 
witji inte^nediat^ ijiactive reg-ions r, / 
and f/, four zones of illumiuatiou h\ 
30 and r7^ and three intermediate llieoreti(»- 
ally unh>hted zones e^, f and are pro- 
duced. The diverfjrence to the left of the 
vertical v — v ihrough the focus avail- 
able in the smaller ellipse D is i)re5<erved 
35 «nd at the same time the diverf^euce tf> tlie 
light of tlie vertical v — v by the larg-er 
ellipse A is preserved so that the overall 
divergence of the output of lig-bt from the 
stepped reflector is much greater than 
40 available xi-ith any sinffle reflector of 
elliptical contour and the same foci and 
niajor axis. The zones e*, and ff^ are 
indicated by light cross hatching in 
Figure 1 between the lighted zones and 
45 r^, and h\ and and respectively. 
Thev are brought about by reason of the 
fact that no specularly reflected lijrht 
from the point source is emitted down- 
wardly in the angles e\ f\ of Figure 1. 
60 The inactive surface / is directly above 
the conjugate focus F* and hence no 
specularly r^ected light is emitted 
verticallv downward. If there were an 
active elliptical surface directly above the 
55 conjugate focus F* it would project light 
rays parallel with the axis and tending 
to produce a i*egion of excessive bright- 
ness near ihe cent-er of the workinsy area. 
It will be noted from Figure 1 that the 
60 position of the conjugate focus F^ is such 
that the divergence of litrht on each side 
of the vertical v — ^v is approximatelv the 
same. A shift of the focus F* to the right 
or to the left with corresponding change 
G5 in the refleirtor contour will disturb this 
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approximate balance and build up the 
amount of light diverging to one side ot 
the vertical at the expense of light diverg- 
ino; to the other side of the vertical. 

The above discussion is based upon 70 
light rays from a point source and perfect 
specular reflection with reflectors per- 
pendicular to the plane of the paper. In 
practice the light source instead of being 
u point at F may be on opposite sides of 
F, as indicated at 13 and 14, and rays 
such as 15, 16, 17 and 18 may converge on ' 
the reflector and be reflected us indicated 
at 15\ 1G\ 17^ and 18^ respectivelv, but 
generally toward F^ In practice the re- 80 
flector is not a perfect specular reflector 
and the glass used in the incandescent 
lamp bulb may be frosted. All this will 
act to cause divergence of the direct light 
rays grreater than the theoretical and 85 
s]>read the light over into the intermediate 
or theoretically dark zones. "Where down- 
wardly emitted light from the source is 
reflected upwardly by a cvlindrical re- 
flector 19 concentric with the focus F, 90 
there will be further divergence of the 
light rays on account of the eccentric posi- 
tion o-f the filament. As a result the 
intensity of illumination on a working 
plane with a rectilinear source and re- 95 
flector both perpendicular to the plane of 
the pai)er may partake of the character 
illustrated by the curve 20. The high 
intensity in the left portion of the curve 
is brought about by the relativelv large 100 
width of the zone d and the concentrating 
action of the corresponding portion of the 
reflector. 

Figure 2 illustrates the light output 
where a similar reflecting' system has been 105 
placed. on the opposite side'of the vertical 
axis V — to distribute light from a con- 
ju^'ate focus F" to the right of the vertical 
axis Y— Y. The distribution of light from 
the two conjugate foci F* and F" on the 110 
working plane WP is illustrated in Figure 
2 and the same reference letters are em-* 
ployed as in Figui-e 1 to represent the dis- 
tribution of light from focus F*. The dis- 
tribution of light from focus F" is in- 116 
dicated by small letters with double 
primes and the distribution over the 
working plane between aa^ and dd^ in- 
stead of between aa and dd. The curve 
20 of Figure 1 is reproduced in Figure 2. 120 
A dotted curve 20* reversed with respect 
to curve 20 illustrates the effect of the 
secrond similar stepped reflector above F", 
and a heavy curve 20" illuslxates the in- 
tensity of illumination to be -had on a 
working plane remote enough to have 
allowed the two beams to mix. With this 
arrangement of rectilinear source and 
reflectors it is possible to secure a reason- 
ably even illumination over a central area 130 
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and a liigrlier illumiuation ou each side of 
the central area. This type of distribu- 
tion is typically ivhat one., \rotild use to 
build up' hiffher intensities ou oiipasite 
5 sides of an aisle. By properly selecting 
the ang^ular extent of the reflecting: zones, 
the divergences of the beams produced, 
the location of the conjugate foci, and the 
mounting height above the working plane 

10 it is possiWe to secure various distribu- 
tions of light over the working jilaue 
which have low intensity in the center 
area and higher intensities in side areas. 
Where the reflector contour of Figure 

15 1 is used in an annular reflector with an 
ordinary incandescent lamp the zones 
illustrated in Figure 2 may be deemcfl to 
be revolving about the vertienl axi^i V — V. 
This is illustrated in Figure 3, where the 

20 lines are drawn from the foci F^ and F" 
the same as in Figure 2. The filament is 
necessarily displaced from the center and 
therefore eccentric with respect to the 
center of a spherical reflector. TTith the 

25 bowl silvered lamp the reflecting surface 
is ordinarily not concentric about the 
light center and the reflected rays are 
therefore further scattered. Thi.-* depar- 
ture of the light rays from the ideal of 

80 the drawing will cause additional diverg- 
ence of the light beams. 

Instead of the boundaries of the 
elliptical areas being rectilinear as con- 
templated in Figure 2, they are annular. 

35 and the lumen output from a source inter- 
cepted by an annular zone of unit angular 
width is" a function of the angular posi- 
• tion of the zone relative to the horizontal ; 
for example, the lumen factor for a 10* 

40 zone in the region of reflector a (which is 
in the 95** zone above nadir) Ls 1.090, for 
the outer part of reflector (which is in 
the 125^ zone above nadir) is .897, and 
for the inner part of reflector d (which is 

45 in the 155 zone above nadir) is .463. 
As a result of the variation of lumen out- 
put^ of the source in the vertical angular 
region under consideration, the conceu- 
tratinsr action of the inner reflector the 

50 spreading action of the outer reflector a. 
the variation in area of annular regions 
on the working plane of equal width, the 
overlapping of tlie beams and the scatter- 
ing of light arising from diffuse reflec*- 

55 tiori, diffuse transmission, size of light 
. source and eccentricitv of the spherical, 
or nearly spherical reflector, the resultant 
illumination on the working plane may 
be yexy even. 

60 This evenness of illumination is illus- 
trated by the curve 21 in Figure 3, the 
spread being about. 30*" each side of the 
vertical. 

Figure 4 shows the photometric curve 
65 of an annular luminair with a stepped 



el]i])tical reflector and a 15U watt bowl- 
silvered lamp. The lamj> output is illus- 
trated at 22 and the luminair output at 
23. The curve 24 shows the intensity of 
illumination on a. working area JO feet 70 
below the luminair. 

In Figure 5 it is assumed that tlie light 
source is at P and that a series of reflec- 
tors of elliptical contour with one focus 
at F extend fi^om the point 25 on the hori- 76 
zontal plane through F upwardly toward 
zenith. The vertical lines marked 50%. 
60%. 70% and 80% show the loci of con- 
jugate focal offsets of the named per- 
centage from the vertical T — to the 80 
point 25. The sloping lines 26, 27 and 28 
marked ** 45** Max. above nadir ". '* 30** 
Max. above nadir and '*20' Max. 
above nadir respectively illustrate re- 
fleeted rays at these an*rles from the point ^ 
2-"5. These sloping and vertical line^^ «re 
for purposes of illustration. At whatever 
percentage offset is selected and angle of 
maximum above nadir selected a point 
may be located where the lines intersect 
which forms a conjugate focus for an 
ellipse through the point 25, and for a 
series of other smaller elliptical ar<-s 
similar to those illustrated at &, c and fl 
in Figure 1. . . , 

To illustrate the discussion the limiting 
elliptical arcs have been drawn using con- 
jugate foci corresponding with the 4-^' 
maximum and the 80% and 50% offsets, 
and from the 20** maximum and the 80% 100 
and 50% offsets. The area bounded by 
these elliptical arcs is indicated by 
slanted cross hatching. All other ellipses 
from point 25 and having their conjugate 
foci within the region under discussion l"*^ 
will fall within the cross hatched area, 
and it is obvious that when a stepped re- 
flector is used with the corresponding con- 
jugate focus its steps will be below the 
corresponding elliptical are which goes HO 
tlirough the cross hatched area. As i»n 
indefinite number of such .stepped 
elliptical contours might be drawn thev 
are omitted for clearness. 

As it is intended to use a companimi 115 
ellipse on the oppo.site side of the vertical 
V — y and to have the light cross lielow 
the light source and mix so as tu spreitd 
over the working area to the same extent 
on each side of the vertical, it is desirable 1* 
as tLe next assumption in desi-^'ning the 
reflector to assume a maximum angle 
above nadir of the downwardly slanting 
rays from the outer margin of tlie reflector 
which equals the maximum above nadir 

125 

of the downwardly slanting rays from the 
region of the reflector near zenith. 

In Figure 5 a number of dash lines 
slanting upxrardly and to the right 
appear, and to these the reference charop- 15^) 
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ter 29 is generally 3,pplied. - These lines 
are drawn throug^li selected intersections 
of the slopinff lines 26, 27 and 28 and the 
percentage onset lines, each such dash 

5 line being at the same angle to the vertical 
as the corresponding maximum angle of 
the ray reflected from the point 25. It 
will be seen that these lines generally go 
through a region near zenith and that the 

10 reflector may be terminated at such a 
point near the zenith so that in typical 
cases the bisector of the extreme reflected 
rays may be vertical. It will also be ap- 
parent from the drawings that it is pos- 

15 sible to design elliptical reflectors giving 
a distribution of from 20" each side of the 
vertical to 45* each side of the vertical 
and maintain the conjugate focus at a 
reasonable distance below the li^ht saurce. 

20 In the actual design of ItuninairB em- 
ploying the elliptical reflector with or 
without steps it will, of course, be under- 
stood that proper consideration must be 
given the penaissible diameter and depth 

25 of the unit, the necessary cut off and 
screening coigles, and the obstruction 
caused by the upwardly acting reflector, 
where one is used, or the obstruction 
caused by the opaque light source where 

30 such a soiu'ce is employed. 

A structural embodiment, of an annu- 
lar luminair is shewn in Pig-ures 6 and 7. 
A pendent lamp bulb 30 is carried by the 
socket 31 connected to a suitable outlet 

35 box 32, The outlet box 32 carries a suit- 
able cone shaped member 33 which is 
secured in any suitable manner to a sheet 
metal reflector 34 having an aperture 42 
to accommodate the lamp bulb. This re- 

40 fleetor is a surface of i-evolution about the 
vertical axis through the source and has 
a plurality of zones 34ai, 34&, 34a and 34rf 
of elliptical contour with one focus F at 
the light source and conjugate foci indi- 

45 cated at and F" and disposed in a 
circle indicated by the dot and dash arc - 
38, Figure 7. The intermediate or in- 
active areas 34e, 34/, and 34/7 suffi- 
ciently steep to avoid intercepting direct 

60 light either on their surfaces or on the 
fillets which connect them witii the active 
surfaces. The luminair is provided with 
an outer cylindrical screen extending 
downwardly from the periphery of the re- 

65 fleeter and carrying a flat apertured plate 
37 at approximately the level of the foci 
F^ and F**. As here shown the lamp 
bulb is received in a spherical reflector 
38. This reflector, as well as an inner 

60 cylindrical screen 39 and a fiat screening 
disk 40 are supported from the upper re-* 
fleeter 34 by slips 41 which pass up 
through the central opening 42 of the 
upper reflector. The luminair can be 

$5 conveniently recessed in a ceiling 43 as 



indicated. The aperture formed between 
the disk 40 and the plate 37 is sufficiently 
large to provide a window to allow sub- 
stantially all the desirable light from the 
reflector to escape in the controlled direc- 70 
tions. The light may therefore pass 
downwardly without passing through a 
dust collectings medium. The disk and 
plate together with the cylindrical screens 
36 and 39 will completely screen the light 75 
.soxirce and the reflector 34 from the eye of 
an observer outside the region where the 
intense rays are being' transmitted. The 
inside surface of the screen 36 and the 
outside surface of the screen 39 may be SO 
coated any desired color and this will be 
brought out by . the spilled light inter- 
cepted by these elements. 

In Figure 8 the outlet box, reflector 
and support for the same are shown as in 85 
Figure 6 and the same reference charac- 
ters applied. Here the reflector 34 and 
support 33 are recessed in the ceiling and 
the screening means is in the form of a 
fa-anslucent bowl 50 having outer diffus- 90 
ing side walls 51 and is held up by screws 
62. It also has inner diffusing side walls 
53 which extend up near the mdb at sub- 
stantially the level of the light source so 
as to facilitate the removal of a bowl sil- 95 
vered lamp 30^ An annular region 54 
forme the window for transmission of re- 
flected rays. This w,indow may be clear 
crystal glass where the diffuser is of glass, 
or one may employ openings as illustrated 100 
at 55 in Figure 9 where a plastic diffuser 
is lased. The centre may be flat as indi- 
cated at 56. 

Figure 10* illustrates the use of a long 
light •source such as a fluorescent lamp 00 lU5 
below a reflecting trough 61 of stepped 
elliptical contour. As the vessel wall of 
the fluorescent lamp is opaque the down- 
ward component of light is delivered to 
the working plane by a reflector 62 of a IIU 
contour to effect a distribution to supide- 
ment that from the upper reflector. It also 
acts as a screen when the luminair is 
viewed from the side. 

It is obvious that the invention may be 115 
embodied in many forms and construc- 
tions within the scope of the claims and 
we wish it to be understood that the par- 
ticular forms shown are but a few of the 
many foms. Various modiflcations and 120 
changes beings possible, we do not ether- 
wise limit ourselves in any way with re- 
spect thereto. 

Having now particularly described and 
ascertained the nature of our said inven- 125 
tion and in what manner the same is to be 
performed, we declare that what we claim 
is: — 

1. A Itiminair comprising a light 
source, a downwardly acting specular re- 13Q 



flector sjmiaetrical on opposite sides of a G. The luminair claimed in claim 5, 

central Tertical axis throngh the source wherein the eccentricities of the ellipses 

and .accepting substantially all the light are progressively less as the elements 

emitted by the source in an axial plane approach • the vertical axis through the 

6 and above a horizontal plane near the level source. . G5 

of the source, the reflector being composed 7, The lumiuair claimed in claim^ 5, 

of angulai'Iy contiguous, reflecting zones wherein the radius of the circle^ forming 

of elliptical profile, in said axial plane, the locus for the conjugate foci is such 

the said zones haying a common focal that the bisectors of the limiting reflected 

10 point at the centre of the. light source and rays are substantially vertical whereby the 7U 

coincident conjugate^ focal points in said divergence of light from the virtual 

axial plane and uniformly displaced on sources of said conjugate foci is substau- 

opposite sides of said central vertical axis, vially the same on opposite sides of the 

the axes of the ellipses in which zones are vertical. 

15 formed being shorter as the zones ap- 8, The luminair claimed in claims 2 75 

proach the central axis of the lumiuair and 5 for illuminating a horizontal cir- 

for the purposes described. cular area to a substantially xmiform in- 

2. The luminair. claimed in claim 1, tensity wherein the zones of reflected light 

wherein the reflecting zones are separated converge at said conjugate foci and 

20 by inactive zones there being inactive diverge therefi*om with an overall diverg- 30 
zones si>aced from the axi.^ the same dis- enee sufficient to cover said area to be 
tance as the conjugate, foci so that no lighted, and the zones of reflected li^ht 
specularly reflected light is emitted are separated h\ zones of comparative 
parallel with the vertical axis. dai'hness, the zones of illumination pro- 
25 3. The Ixuuiuair claimed in claims i or duced on said area by the reflector to one 
2, wherein the conjugate foci forming side of the vertical axis substantially co- 
virtual light sources are spaced suhstau- incidin<y with the zones of , said area which 
tially below the horizontal plane through would be comparatively dark if receiving 
the source a distance greater than 50 per- light only fi*om the opposite side of the 

SO cent, of the distance from the source to reflector." . 90 

the corresponding opposite points from 9, The luminair claimed in claim 

which the reflector starts and substantially 8, .whei-ein the source is of substantial size 

less than the entire distance. ' so that the fiinges of the areas receiving 

4. The luminair claimed in claim 3, specularly reflected light also receive 

85 having outer screening means extending si}illed and scattered reflected^ light. 95 

from the conjugate, focal region to the 10. The luminair claimed in claims 1 

outside of the reflector foi*m and inner and 4, having a concentiic reflector under 

screening means^ extending from the con- the source and screens extending from ad- 

.jugate focal region to the said 'horizontal jacent the region containing said conju- 

40 plane whereby the reflector foi'm and gate foci to the . outer periphery of the iQO 

source are screened at angles outside the concentidc reflectoi* so that no glare fx*om 

spread of the controlled, specularly re- ' the light source proper nor glarin^: specu- 

flected rays. : : lar reflection thereof will be visible when 

5. The luminair claimed in claims 1, the fixtui*e is viewed from points beyond 

45 2 or 3, wherein the source is a substantial the controlled light , beam. ' 105 

point source and the reflector is annular 11. The luminair claimed in claims 1, 

. and its sm'f ace is: generated by revolving 2, 3 or 4, wherein the source is rectilinear 

aroimd the. center axis of said reflector a and the reflector is rectilinear with the 

generatrix consisting nf a multiplicity of loci of the conjugate foci parallel, below 

50 elliptical lines all of which are elliptical the source, and displaced equally on oppo- no 

arcs having common foci ; one of said foci tsite sides of the vertical plane through the 

bein^ placed in tlie said centre axis sub- source. ,\ 

stantiaily in ' the plaxie - of maximum 12."The : luminair substantially as 

diameter of the reflector, the . conjugate shown., and described. 

55 foci being placed at a predetermined dis- Dated this 24th day of March. 1941. 

tance from said center axis, and in the For the Applicants, 

generation of said reflector describing a FRANK B. DEBD^ & CO., 

circle with its center on said center axis Chartered Patent Agents, 

and in a plane subistahtialiy spaced below Kingswuy House, 

. 60 the first of said foci. \ ' 103, Eingsway, London, W.0.2. 

Ii eni n i Ti g ton Spa : Printed for His Majesty's Stationery Office, by tbe Courier Press. — ^1942. 
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